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(54) HEAT-RESISTANT DIELECTRIC FOAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-weight heat-resistant composite 
dielectric foam used in a device such as antenna and laser reflector that has 
heat-resistance and size stability at a temperature of 80''C or more together with 
a specific dielectric constant not significantly varying with the temperature. 
SOLUTION: This heat-resistant dielectric foam is obtained by substantially 
uniformly dispersing a dielectric ceramic material in a heat-resistant resin foam, 
having a specific dielectric constant of 1.0 to 2.0, dielectric loss tangent of 0.005 
or less, and specific gravity of 0.3 to 0.02 g/ml. The heat-resistant resin is 
preferably composed of 50 to 95 pts.wt. of a styrenic resin and 50 to 5 pts.wt. of 
a polyphenylene ether resin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Heat-resistant dielectric foam which it is dielectric foam by which the 
dielectric ceramics is substantially distributed by homogeneity at the foam which 
consists of heat resistant resin, specific inductive capacity has the value of the 
range of 1.0 thru/or 2.0, and a dielectric dissipation factor shows 0.005 or less 
value, and is characterized by being the value whose specific gravity is 0.3 
thru/or 0.02g/ml. 

[Claim 2] Said heat resistant resin is heat-resistant dielectric foam according to 
claim 1 characterized by consisting of styrene resin 50 thru/or 95 weight sections 
and polyphenylene ether system resin 50 thru/or the 5 weight sections. 
[Claim 3] Said dielectric ceramics distributed in foam is mainly powdered or heat- 
resistant dielectric foam according to claim 1 which consists of a whisker-like 
thing and is characterized by the contents of this dielectric ceramics being 5 % of 
the weight or more thru/or 50 % of the weight or less based on the total quantity 
of said heat resistant resin which constitutes said foam, and this dielectric 
ceramics. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat-resistant dielectric foam 
which consists of a foaming dielectric material. Moreover, this invention offers the 
foam which can be used as a dielectric, especially the foam which can be used 
for the dielectric material of each class which constitutes the spherical mold 
dielectric lens using the principle of a roux NEBERUKU lens. 
[0002] 

[Description of the Prior Art] The spherical mold dielectric lens using the principle 
of a roux NEBERUKU lens is known for many years, and is used for the radar- 
waves reflector, the antenna, etc. from the property. JP,43-27061,B has the 
indication about the structure of this kind of dielectric. In this official report, the 
dielectric constant falls as the dielectric constant of a spherical core Is called 2.0 
and the ideal form of a spherical mold dielectric lens goes outside it, and in the 
epidermis section of the outermost layer, it is taught that it is the solid sphere 
from which a dielectric constant changes continuously so that it may be set to 1 .0. 
However, producing the solid sphere from which specific inductive capacity 



actually changes to this appearance continuously is using as the spherical mold 
dielectric lens structure which usually accumulated the spherical dielectric of 
plurality (5 thru/or 15 layers) with which specific inductive capacity differs in the 
shape of a layer toward the outside from the core of this alignment, in order to be 
accompanied by the difficulty on manufacture, and great costs. That is, specific 
inductive capacity of the maximum outline layer Is made about into 1 .0, specific 
inductive capacity is made high as it goes to a inner layer after that, and the core 
layer of a core is manufactured as a solid sphere with the structure made into 
about 2.0 specific inductive capacity. 

[0003] As dielectric materials which constitute a these layer-like solid sphere, the 
complex-dielectrics ingredient which comes to put the mean particle diameter of 
0.1mm thru/or an about 1.0mm aluminum metal grain into a plastics dielectric at 
JP,56-38003,B is Indicated. Moreover, the mixed dielectric materials which are 
mixed and become [ the specific inductive capacity of a request of minerals 
hollow ****, such as a foamed-plastics grain or glass balun, and milt balun, and 
the metal coat grain which covered these front faces with the metaled thin film ] 
JP,60-52528,B with a suitable mixing ratio so that may be obtained are indicated. 
Furthermore, the dielectric materials which come to mix the metallic foil flake 
which covered one side thru/or both sides of a metallic foil with the resin which 
there are fizz resin and compatibility and contains a surfactant to fizz resin are 
indicated by JP,61-21147,B. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the spherical dielectric 
lens using the principle of a radar reflection machine and the roux NEBERUKU 
lens used as an antenna must assume that the many are used over a long period 
of time in all outdoor locations. For example, in the flame world directly under the 
equator, since the internal temperature of a dielectric lens exceeds 80 degrees C, 
it will be in the temperature condition below the freezing point in the midwinter 
under high latitude. In order to hold the stable engine performance over a long 
period of time in this intense temperature change, it must have sufficient heat- 



resistant ability and high dimensional-stability ability with it. Moreover, in the 
temperature requirement (-40 thru/or 80 degrees C) in consideration of these 
service conditions, if change of specific inductive capacity is not small, the stable 
engine performance cannot be held. Furthermore, there is a numeric value of a 
dielectric dissipation factor (tandelta) as an important property which influences 
the engine performance as a dielectric material for a spherical mold dielectric 
lens. Since loss (loss) of the dielectric constant in this ingredient will occur greatly 
if this dielectric dissipation factor is large though it goes into the range of 1.0 
thru/or 2.0 for which specific inductive capacity asks, it becomes impossible for 
the engine performance as a laser reflective machine or an antenna to fully 
demonstrate it, although this becomes an index showing dielectric loss. 
Therefore, it is necessary to make the value of this dielectric dissipation factor 
(tandelta) or less into 0.005. Moreover, when the volume of a multilayer Plastic 
solid becomes large, lightweight, since [ also although this is installed further, ] a 
great effort and costs start, conveyance and, i.e., specific gravity is small, is 
desirable. 

[0005] In the conventional technique, some proposals and attempts have been 
made that these technical problems should be solved. 
1) After carrying out optimum dose mixing of a diameter 0.5 [ about ] thru/or the 
1 .0mm high grade aluminum particle in JP,56-38003,B at this, using foaming 
polystyrol with a specific gravity of 0.117g [/ml ] as a plastics dielectric material, 
these are made into the Plastic solid by using acetic-acid vinyl polymer as a 
binder. However, it is very difficult to mix the light foaming polystyrol of specific 
gravity, and an aluminum particle with heavy specific gravity to homogeneity in 
this case, and when it considers as a Plastic solid, in the interior of a Plastic solid, 
the variation in specific gravity and the concentration variation of aluminum will 
arise. Moreover, although acetic-acid vinyl polymer is used as the binder, if many 
[ if there are few these amounts, it will become inadequate pasting up and a 
Plastic solid will serve as a very weak object, and ], since the operation which 
gathers the dielectric constant at the time of considering as a Plastic solid will 



decrease, accommodation of the loadings of that binder is difficult. Moreover, as 
specific gravity for specific inductive capacity to obtain 2, ml is needed in 0.3g /or 
more from this example. 

[0006] 2) The approach of mixing suitably the metal coat particle which covered 
the front face of a foamed-plastics particle with the thin film of metals, such as 
copper and aluminum, by approaches, such as vacuum evaporations carrying 
out heat foaming, and fabricating to the plastics particle which foamed 20 thru/or 
30 times, is indicated by JP,60-52528,B. Although the problem to which specific 
gravity also becomes large by raising uneven mixing and the specific inductive 
capacity which are produced in order to mix the derivative with which the specific 
. gravity looked at by JP,56-38003,B of the above 1 differs by this reference is 
solved, a new problem has arisen. That is, although thermoforming is carrying 
out thermal melting arrival of the resin particle which is in a mold with the heat by 
a steam etc. mutually, to the metal coat particle covered with the metaled thin 
film, of course, there can be thermal melting arrival nature a front face, and no 
cannot fabricate it. Therefore, if the mixed rate of a metal coat particle is 
increased in order to gather a dielectric constant, the welding nature of a Plastic 
solid will become the object which falls rapidly and cannot bear weak practical 
use of physical properties on the strength. Furthermore, when vapor-depositing 
the front face of a foamed-plastics particle with a metal, a great effort and costs 
start and are not realistic. 

[0007] 3) The metallic foil flake which carried out surface preparation under some 
conditions in JP,61-21147,B is kneaded inside form polystyrene and an extruder, 
after considering as a strand, it judges, and it is considering as the pellet. 
According to this approach, if composite material's being unmixable to 
homogeneity and specific inductive capacity are gathered, the fault of the 
dielectric materials shown in two official reports of the point that metal balking 
arises at the time of that specific gravity becomes large and shaping will be 
canceled, but since the metallic foil flake is used, a dielectric dissipation factor 
becomes high. Moreover, as engine performance of the fizz dielectric obtained in 



this reference, although the specific inductive capacity of foam and the relation of 
specific gravity are indicated in the example, any specific gravity of foam is 0.3 or 
more, and is known by that it is high density altogether. 
[0008] As mentioned above, dielectric materials with engine performance 
practical and sufficient with the conventional technique were not able to be 
obtained. This invention is made based on such a background, in order 
[ namely, ] to obtain suitable dielectric materials aiming at using it on the 
outdoors like the spherical mold dielectric lens using the principle of a roux 
NEBERUKU lens in which use in the :1 outdoor flame world is also possible 
and which holds the thermal resistance of 80 degrees C thru/or 100 degrees C. 
and has especially 80 degrees C or more of satisfactory dimensional stability 
high in the range 

2) The variation of specific inductive capacity is small to a temperature change (- 
40 thru/or 80 degrees C).; 

3) ; whose dielectric dissipation factor specific inductive capacity is 0.005 or less 
within the limits of 1.0 thru/or 2.0, and 4 - the conditions lightweight; must be 
fulfilled. This invention aims at offering the foaming dielectric materials which fill 
this technical problem. 

[0009] Paying attention to having specific inductive capacity and a very low 
dielectric dissipation factor excellent in polystyrene as dielectric materials, and its 
foaming engine performance, this invention person inquired wholeheartedly so 
that he may solve the above-mentioned technical problem. It came to invent the 
new heat-resistant foam suitable for the application of a spherical mold dielectric 
lens by choosing the resin system of special combination out of the blend which 
used styrene as the base as a result or a copolymer, and a styrene simple 
substance, and considering as heat resistant resin, and choosing the ceramics 
which is high dielectric materials at a specific rate, mixing with the above- 
mentioned resin, and producing composite material. 
[0010] 

[Means for Solving the Problem] Although it has the specific inductive capacity 



and the dielectric dissipation factor of a proper with it in polymeric materials, 
respectively, in this, polystyrene is before and after specific inductive capacity 2.5 
in the state of un-foaming, and the dielectric dissipation factor holds the low value 
0.0002 order again. Therefore, by foaming in this polystyrene suitably, it is 
possible to prepare the foam which has the specific inductive capacity of 2.5 or 
less order according to that specific gravity difference. When it is going to 
produce the specific inductive capacity 1 .0 which is the above-mentioned 
technical problem thru/or 2.0, in order to obtain especially a with a specific 
inductive capacity of 1 .5 or more part, specific gravity must be made into 0.4 or 
more order, and it will become however, less lightweight. For this reason, in order 
to attain lightweight-ization, using the dielectric characteristics of polystyrene, the 
ingredient which has other dielectric characteristics is mixed. When only making 
specific inductive capacity of a dielectric material high here, also in using a metal 
powder, a metallic foil (aluminum flake), etc, for polymeric materials like the 
bibliography mentioned above, it is possible, but since the value of a dielectric 
dissipation factor is also made high in this case, it is not desirable. In addition, it 
cannot be said as what was suitable since the variation of specific inductive 
capacity to a temperature change was large again when using a metal. The 
dielectric ceramics which, on the other hand, has a characteristic dielectric 
special feature has the operation which makes specific inductive capacity high by 
mixing to heat-resistant foam. And when using it for the heat resistant resin of 
this invention, it turned out that the stable and high specific inductive capacity 
shown in the above-mentioned technical problem, a low dielectric dissipation 
factor, and the conditions of lightweight-izing can be satisfied by mixing of the 
dielectric ceramics. 

[0011] Furthermore, 80 degrees C is a limitation, in the use beyond this 
temperature, contraction of a rapid dimension will be seen and a clearance will 
produce the thermal resistance of form polystyrene between each class. For this 
reason, to use to the spherical mold dielectric lens using the principle of the 
above roux NEBERUKU lenses, it is unsuitable. Then, in order to give heat- 



resistant ability to styrene resin, to secure the dimensional stability and to create 
heat resistant resin, this invention persons considered the blend of a styrene 
monomer, a copolymer, or them and other resin. Consequently, the blend with 
styrene resin and resin excellent In the thermal resistance of polyphenylene ether 
system resin etc. found out excelling most. 

[0012] Therefore, this invention is dielectric foam by which the dielectric ceramics 
Is substantially distributed by homogeneity at the foam which consists of heat 
resistant resin, and It is related with the heat-resistant dielectric foam which 
specific inductive capacity has the value of the range of 1 .0 thru/or 2.0, and a 
dielectric dissipation factor shows 0.005 or less value, and is characterized by 
being the value whose specific gravity is 0.3 thru/or 0.02g/ml. Said heat resistant 
resin Is preferably characterized by consisting of styrene resin 50 thru/or 95 
weight sections and polyphenylene ether system resin 50 thru/or the 5 weight 
sections. It consists of a whisker-like thing and the content of this dielectric 
ceramics is characterized by that said dielectric ceramics furthermore distributed 
in the above-mentioned foam is mainly powdered, or being 5 % of the weight or 
more thru/or 50 % of the weight or less based on the total quantity of said heat 
resistant resin which constitutes said foam, and this dielectric ceramics. 
[0013] 

[Embodiment of the Invention] As dielectric ceramics used for the heat-resistant 
dielectric foam of this invention, there are barium titanate, titanic-acid calcium, 
titanic-acid magnesium, strontium titanate, lead titanate, etc., it Is Independent, or 
it can mix suitably and these can be used. These ceramics Is added by the shape 
of powdered or a whisker. Usually, as for ceramic powder, it is desirable to use a 
thing with a mean particle diameter of 10 micrometers or less in consideration of 
the ease of dealing with it in the case of disperslbillty and a granulation. 
Moreover, in a whisker, the thing of 0.1-10 micrometers of diameters of fiber and 
the range of about 1-100-micrometer die length can be used. As for this dielectric 
ceramics, based on the heat resistant resin In heat-resistant dielectric foam, and 
the total quantity of the dielectric ceramics, it is desirable 5 % of the weight or 



more thru/or that they are 20 % of the weight or more thru/or 40 % of the weight 
or less preferably 50 or less % of the weight. If the ceramics is added exceeding 
50 % of the weight based on the heat resistant resin in heat-resistant dielectric 
foam, and the total quantity of the dielectric ceramics, since foaming will become 
difficult, since the physical properties of this foam will also become weak, the 
obtained foam cannot bear use, except that the consistency for which it asks is 
not obtained. Moreover, on the contrary, at less than 5 % of the weight, there is 
no improvement effectiveness of specific inductive capacity as opposed to foam 
in the addition to the ceramics not much, therefore the specific gravity cannot be 
made small, 

[0014] Next, the heat resistant resin used for the heat-resistant dielectric foam of 
this invention includes the special combination of the resin system out of the 
blend which used styrene as the base or a copolymer, and a styrene simple 
substance so that it may use the high specific inductive capacity of styrene, and 
a dielectric dissipation factor. In order to raise the thermal resistance of styrene 
resin in it, the case where polyphenylene ether system resin is blended was most 
excellent. The case where it consists of resin with which heat resistant resin 
consists of styrene resin 50 thru/or 95 weight sections and polyphenylene ether 
system resin 50 thru/or the 5 weight sections especially is desirable. Moreover, 
the heat resistant resin which consists of styrene resin 70 thru/or 85 weight 
sections and polyphenylene ether system resin 30 thru/or the 15 weight sections 
is still more desirable. The heat-resistant ability (the rise effectiveness of the 
melting point) of a request of as opposed to [ that polyphenylene ether system 
resin is below 5 weight sections in this blend ] polystyrene is not fully obtained. 
Moreover, if added exceeding 50 weight sections, although the heat-resistant 
ability of polystyrene will improve, on the usual foaming conditions, foaming 
cannot become difficult and it cannot be made the scale factor for which it asks. 
Moreover, it is not desirable from the value of a dielectric dissipation factor 
worsening. 

[0015] As base material resin for the heat resistant resin of this invention, it is 



also still more possible to choose styrene copolymers other than the above- 
mentioned blend, such as a copolymer with an alpha-methyl-styrene-styrene 
copolymer, an alpha-methyl-styrene-acrylonitrile copolymer, the ternary 
polymerization object of styrene-alpha-methyl-styrene-acrylonitrile, a styrene 
maleic anhydride copolymer, and a styrene-maleimide derivative, a styrene- 
acrylic ester copolymer, a styrene-methacrylic ester copolymer, a styrene-acrylic, 
or a methacrylic-acid copolymer. Even if it is this case, the amount of the sum 
total of the styrene contained in [ all ] resin, alpha methyl styrene or styrene, and 
alpha methyl styrene must be more than 50 weight sections in [ all ] the resin 100 
weight section. If these resin becomes 50 or less % of the weight, the value of 
the dielectric dissipation factor at the time of making it foam cannot worsen, and 
0.005 or less value for which it asks cannot be held. In addition, it should be 
understood that "heat resistant resin" means what accepts to other various 
additives other than a foaming agent other than main resinous principles (base 
material resin) like the blend shown above or a copolymer, accepts the need 
considering an assistant as the component at a modifier list, and is included in 
this invention. 

[0016] How to dissolve a well-known technique, for example, 1 polyphenylene- 
ether system resin, in producing the heat resistant resin which is generally the 
blend with the above-mentioned styrene resin and polyphenylene ether system 
resin from the former at a styrene system monomer, to add a polymerization 
initiator, to carry out a suspension polymerization by the drainage system, and to 
obtain a heat-resistant-resin particle; 

2) Styrene resin and polyphenylene ether system resin are kneaded and 
extruded with an extruder, and the method of obtaining a heat-resistant-resin 
pellet etc. is used. In manufacturing the foam of this invention, the heat-resistant 
foaming resin particle (pellet) which sank in can use a foaming agent for heat 
resistant resin in practice. How to sink in a foaming agent in a suspension system 
in the heat-resistant-resin particle which the approach of sinking in a foaming 
agent could also use the well-known technique for the heat resistant resin which 



the above produced as it was from the former, for example, was obtained by 
three suspension polymerizations, or the heat-resistant-resin pellet obtained from 
the extruder; 

4) Within an extruder, after kneading styrene resin and polyphenylene ether 
system resin, into an extruder, add a foaming agent, sink in at heat resistant 
resin, and the approach of acquiring as a foaming pellet etc. is. 
[0017] Furthermore, the above-mentioned heat resistant resin must be made to 
contain the dielectric ceramics in homogeneity in this invention. For this reason, 
although it is possible to add the dielectric ceramics so much in the suspension- 
polymerization system of heat resistant resin, since this polymerization system 
becomes remarkably unstable by this, mixing in an extruder is desirable [ the 
dielectric ceramics ]. Therefore, it is the approach of obtaining the heat-resistant 
foaming resin particle by which the foaming agent was sunk in in the suspension 
system in this heat-resistant-resin pellet, and the high dielectric ceramics went 
into homogeneity after also mixing the high dielectric ceramics to coincidence 
and obtaining the heat-resistant-resin pellet containing ceramic as the approach, 
when kneading (A) styrene resin and polyphenylene ether system resin with an 
extruder.; 

(B) The heat-resistant-resin particle obtained by the suspension polymerization, 
or the heat-resistant-resin pellet obtained from the extruder the approach of the 
approach (above 3) of sinking in a foaming agent in a suspension system, or 
within an extruder After kneading styrene resin and polyphenylene ether system 
resin Into an extruder, add a foaming agent, sink in at heat resistant resin, and 
kneading extrusion of the high dielectric ceramics is carried out to the heat- 
resistant foaming resin particle (pellet) obtained by the approach of the approach 
(above 4) of acquiring as a foaming pellet within an extruder How to obtain the 
heat-resistant foaming ****** let with which the high dielectric ceramics went into 
homogeneity; 

(C) Within an extruder, the high dielectric ceramics is also added at the time of 
kneading with styrene resin and polyphenylene ether system resin, and after 



kneading them, into an extruder, a foaming agent is added and it sinks in at heat 
resistant resin, and there is approach; which obtains the heat-resistant foaming 
resin pellet with which the high dielectric ceramics went into homogeneity by 
obtaining as a foaming pellet. Moreover, also when mixing the dielectric ceramics 
to the heat resistant resin which uses a styrene system copolymer as base 
material resin, according to the approach of C, it can carry out to it from above- 
mentioned A fundamentally. 

[0018] It **, and after the made heat-resistant foaming resin particle (pellet) fully 
performs desiccation processing which used the dryer etc., it is classified by the 
thing of particle diameter predetermined with a sieving machine, and 
subsequently, the heat-resistant-resin particle which had blend agents, such as 
lubricant and an antistatic agent, classified is mixed, and it is usually sealed and 
packed up in a drum etc. after that. By carrying out a deer, carrying out pre- 
expansion of the kept heat-resistant foaming resin particle even to the apparent 
specific gravity of arbitration as occasion demands, and subsequently being filled 
up with a pre-expansion particle in dice, such as metal mold, according to a 
conventional method, by carrying out heating foaming using a steam, welding of 
the pre-expansion particle can be carried out mutually, and the foaming article 
(foam) of a desired configuration (dimension) can be made. 
[0019] A copolymer (made from 50% or more of rate using a styrene monomer.) 
not only with the homopolymer of a styrene monomer but other monomers is 
contained in the above-mentioned styrene resin in heat resistant resin. The 
permutation styrene other than independent styrene, such as alpha methyl 
styrene, ethyl styrene, and p-chloro styrene, is contained in a styrene monomer. 
Moreover, vinyl system monomers, such as acrylonitrile, vinyltoluene, and 
vinylcarbazole, etc. are mentioned to the monomer of the other party of a 
copolymer at acrylate (meta), such as methyl methacrylate, methyl aery late, butyl 
methacrylate, and butyl acrylate, and a list. These may be used independently 
and may use together two or more sorts of things. Therefore, as styrene resin 
used for this invention, the copolymer of others, styrene, and permutation styrene 



(for example, alpha methyl styrene etc.) or the copolymer of styrene and a vinyl 
system monomer (for example, acrylonitrile) is mentioned. [ styrene /, such as 
Pori alpha methyl styrene besides polystyrene and Pori p-chloro styrene, / Pori 
permutation ] As more desirable styrene resin, a polystyrene and polystyrene- 
butadiene copolymer, a polystyrene-maleic-anhydride copolymer, a polystyrene- 
acrylonitrile copolymer, the graft copolymer of styrene, etc. are mentioned. 
Moreover, although the styrene resin of the amount of giant molecules which has 
weight average molecular weight 150,000 thru/or 500,000 and which has weight 
average molecular weight 200,000 thru/or 300,000 more preferably is usually 
used as the above-mentioned styrene resin, it is also possible partially to blend 
the styrene resin of low molecular weight more. 

[0020] Moreover, It is not restricted to the styrene resin newly compounded by 
the suspension polymerization, but the styrene resin reproduced by 
reuse(recycle)-ization of styrene resin foam etc. is applied to the above- 
mentioned styrene resin. It is desirable also from recycling of a resource, and the 
field of environmental protection to use the reproduced styrene resin for the raw 
material of heat resistant resin. Therefore, in recent years, use of the reproduced 
styrene resin is progressing quickly. The styrene resin particle (the so-called 
playback pellet) of the pellet gestalt acquired by extruding the grinding object, 
supplying to the inside of a plane and carrying out extrusion molding to it is 
contained by reducing the volume by melting etc., if collect the styrene resin and 
styrene resin foam which were circulated and used for the commercial scene and 
it is in this foam in the reproduced styrene resin continuously, and subsequently 
decision grinding the collected styrene resin finely. Moreover, the heat-resistant- 
resin particle of the off-grade produced in the manufacture process in the 
production works of a heat-resistant-resin particle, i.e., particle size, can also use 
the playback pellet obtained for the styrene resin in this invention as reproduced 
styrene resin by collecting the heat-resistant-resin particles besides the demand 
quality which less than 0.5mm or particle size exceeds 2mm, and is not suitable 
for the general application of styrene resin foam, and carrying out extrusion 



molding of this. 

[0021] moreover, the polyphenylene ether system resin as a blend component 
with styrene resin - the degree type I - [Formula 1] 



(Among a formula, mutually-independent [ of R1 and R2 ] is carried out, and they 
express the carbon atomic number 1 thru/or the alky! group of 4, or a halogen 
atom, n) polymerization degree is expressed. The polyphenylene ether system 
resin expressed is said. As the concrete example Pori (2, 6-dimethyl phenylene - 
1, 4-ether), Pori (2, 6-diethyl phenylene -1, 4-ether), Pori (2, 6-dichloro phenylene 
-1, 4-ether), Pori (the 2-methyl-6-ethyl phenylene -1, 4-ether), Pori (the 2-chloro- 
6-methyl phenylene -1, 4-ether), Pori (the 2-methyl-6-isopropyl phenylene -1,4- 
ether), Pori (2, the 6-G n-propyl phenylene -1, 4-ether), Pori (the 2-BUROMO-6- 
methyl phenylene -1, 4-ether), Pori (the 2-chloro-6-BUROMO phenylene -1, 4- 
ether), Pori (the 2-chloro-6-ethyl phenylene -1, 4-ether), etc. are mentioned. That 
polymerization degree n should just be 10-5000, if 5000 is exceeded, uniform 
heat-resistant foam will be hard to be obtained, and the foam which has the 
target thermal resistance will be hard to be obtained less than by ten. 
[0022] moreover, the heat resistant resin of this invention - setting - a foaming 
agent (volatility) - usually ~ the styrene resin 100 weight section - being based - 
- 2 thru/or 10 weight sections - it is more preferably used in 2 thru/or 5 weight 
sections. As an volatile foaming agent, halogenated hydrocarbon, such as 
aliphatic hydrocarbon, such as a propane, butane, n pentane, an isopentane, and 
a hexane, or a methyl chloride, and Freon, is used, for example. These volatility 
foaming agent may be used independently, and may be used in two or more 
sorts of combination. However, the aliphatic hydrocarbon which cannot cause 
environmental destruction easily is used preferably. Butane or a pentane is more 
preferably used from the point that there is little fly off of an volatile foaming 
agent in the case of desiccation processing of a fizz resin particle, and there are 




few amounts of foaming agent residuals at the time of considering as a foaming 
article, and a pentane is most preferably used especially from it. Except for the 
case where the heat-resistant-resin particle of the off grade which has already 
contained the foaming agent is used as a raw material, it succeeds in the sinking- 
in processing of an volatile foaming agent to a styrene resin particle. 
[0023] Assistants are a flame retarder, a plasticizer, an antistatic agent, a 
coloring agent, lubricant, etc. at other additives of various kinds of which can be 
blended in a suitable amount if needed into the heat resistant resin of this 
invention, and a modifier list. These drugs are used choosing them from what is 
conventionally used in the heat-resistant-resin particle suitably, and are added in 
the process of extrusion molding of styrene resin, or the process of sinking [ of a 
foaming agent ] in. For example, as a flame retarder, a hexa bromine cycio 
dodecane, tetrabromobisphenol A, a pen tableau MOMONOKURORU 
cyclohexane, etc. are mentioned. Moreover, as an example of a plasticizer, DOP, 
DOA, DBP, palm oil, palm oil, etc. are mentioned. 
[0024] The dielectric foam concerning this invention by which the dielectric 
ceramics is substantially distributed by homogeneity at the foam which consists 
of heat resistant resin is outstanding foam which fulfills all the conditions of the 
dielectric foam in 0.3 thru/or 0.02g/ml with; specific gravity "it has the thermal 
resistance of 80 degrees C or more, and the variation of specific inductive 
capacity is small, and a dielectric dissipation factor is [; specific inductive 
capacity ] 0,005 or less within the limits of 1.0 thru/or 2,0 to; temperature change 
(-40 thru/or 80 degrees C), and lightweight very" which is the above-mentioned 
technical problem. Therefore, the heat-resistant dielectric foam of this invention 
can be used for various applications of other common use which can use it as 
dielectric materials for [ for / using the spherical mold dielectric lens using the 
principle of a radar-waves reflector, for example, the above-mentioned roux 
NEBERUKU lens, / radar-waves reflectors ] antennas, and uses dielectric 
materials. In addition, the specific inductive capacity indicated in this specification 
and the value of a dielectric dissipation factor can be measured with the 



cavernous resonance method which uses a tabular sample. That is, the sample 
of thickness d is inserted in a cavity resonator, alignment is taken by the axial 
length changing method, next, remove a device under test, it is made to align by 
the axial length changing method again, and both axial length's difference s is 
measured. Specific inductive capacity and a dielectric dissipation factor are 
computed by applying the s value and d value which were acquired to a 
predetermined formula (Keiji Suzuki work, "microwave measurement" RF 
measurement complete-works No.4. the Corona Publishing **, the 3rd edition, 
1961, 180 pages - 205 pages). 
[0025] 

[Example] Although the following examples explain this invention to a detail 
further, these examples do not aim at limiting this invention. 
[0026] The barium titanate 25 weight section (20 % of the weight) of 10 
micrometers or less of mean diameters was supplied in the extruder as the 
polystyrene resin 85 weight section of an example-1 main raw material and the 
polyphenylene ether resin 15 weight section, and a high dielectric, this was 
extruded with the gestalt of a strand following kneading on melting by heating, 
and a screw, and the strand was cut and pelletized in the rotary system pelletizer 
after that. N pentane 150gr (it is 10 % of the weight to a resin pellet) of an volatile 
foaming agent was pressed fit having put in heat-resistant resin pellet 1500gr 
containing the obtained dielectric into the autoclave of 5L, and having supplied 
phosphoric-acid Mitsuishi ashes 15gr and sodium dodecylbenzenesulfonate 
0.15gr in the autoclave as ion-exchange-water 2500gr and a dispersant further, 
then agitating this mixture. Subsequently, n pentane was made to sink into a 
resin pellet by carrying out the temperature up of the aquosity suspension system 
in an autoclave to 130 degrees C, and holding the condition for 6 hours. After this 
processing, the aquosity suspension system was cooled to the room temperature, 
and the generated heat-resistant compound dielectric foaming resin particle was 
dehydrated with the centrifugal separator after rinsing, and it riped for five days at 
20-degree-C room temperature after desiccation with the dryer. Thus, the 



obtained heat-resistant compound dielectric foaming resin particle performed 
pre-expansion with the steam, and made it the relative bulk density of Table -1 . 
After riping a pre-expansion particle, it supplied in the die of an automatic making 
machine, and fabricated, and 30x30x5cm mold goods were obtained. A part of 
this cast was cut down to 50x50x1 .0mm, and the specific inductive capacity in 
12GHz and a dielectric dissipation factor (tandelta) were measured with the 
cavernous resonance method which uses said tabular sample. This result was 
shown in Table -1 . Moreover, from the above-mentioned mold goods, the sample 
with a magnitude of 10x10x2.5cm was started, this was put into 85-degree C 
oven from foaming at back 5 every day, and the condition was held for one week. 
Then, the sample was taken out from oven, the length, the horizontal die length, 
and thickness were measured, and it asked for change (contraction) with the 
dimension before putting into oven as a rate of a dimensional change. There is 
so little dimension contraction of a foaming article that the rate of a dimensional 
change is more small, and it is admited that thermal resistance is higher. 
[0027] In example -2 example -1, the polystyrene resin of the main raw material 
was performed like the example -1 except changing 70 weight sections and 
polyphenylene ether resin into 30 weight sections. 

[0028] In example of comparison -1 example -1 , it carried out like the example -1 
except having not added barium titanate as a high dielectric by making the 
polystyrene resin of the main raw material into the 100 weight sections, not using 
polyphenylene ether resin. 

In example of comparison -2 example -1 , it carried out like the example -1 except 
having not used polyphenylene ether resin by making the polystyrene resin of the 
main raw material into the 100 weight sections. 

In example of comparison -3 example -1 , the polystyrene resin of the main raw 
material was performed like the example -1 except changing 40 weight sections 
and polyphenylene ether resin into 60 weight sections. 
[0029] A result is summarized in Table -1 . 
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[0030] The result shown in Table -1 shows the following things. 

1) By the system which entered 20 % of the weight of barium titanate as the 
polyphenylene ether resin 15 weight section of an example -1, and a high 
dielectric, specific gravity can secure 2.0 or more specific inductive capacity for 
which it asks less than by 0.3, and the value of a dielectric dissipation factor also 
has it. [ low ] Furthermore, the rates of a dimensional change in the inside of 85- 
degree-C oven are also 0.2 - 0.3%, and a low value. 

2) By the system which entered 20 % of the weight of barium titanate as the 
polyphenylene ether resin 30 weight section of an example -2, and a high 
dielectric, specific gravity can secure 2.0 or more specific inductive capacity for 
which it asks less than by 0.3, and the value of a dielectric dissipation factor also 
has it. [ low ] Furthermore, the rates of a dimensional change in the inside of 85- 
degree-C oven are also 0.1 - 0.2%, and a low value. On the other hand, although 
it was the system by which, as for the example -1 of 3 comparisons, the barium 
titanate as polyphenylene ether resin and a high dielectric is not added to these 
examples, even if specific gravity exceeded 0.3, specific inductive capacity was 
less than 1 .5 low values. Although the value of a dielectric dissipation factor was 
low, the rate of a dimensional change in the inside of 85-degree-C oven was as 
large as 1 .7 - 2.3%, and it turned out In use at this temperature that big 



dimension contraction arises. IVIoreover, although the example -2 of 4 
comparisons was a system by which polyphenylene ether resin is not added and 
specific inductive capacity and the value of a dielectric dissipation factor were 
good, the rate of a dimensional change in the inside of 85-degree-C oven was as 
large as 1.6 - 1.8%, and it turned out that big dimension contraction arises in use 
at this temperature. Furthermore, although the example -3 of 5 comparisons is a 
system with as much polyphenylene ether resin as [ 60 weight sections ], the 
foaming force is low and specific gravity is heavy. Moreover, since there are 
many amounts of polyphenylene ether resin, its value of a dielectric dissipation 
factor is high. 

[0031] an example -3 - with the heat-resistant foaming particle (2 weight 
sections being included as polystyrene resin 85 weight section and 
polyphenylene ether resin 15 weight section, and foaming agent) 102 weight 
section in which the foaming agent is already contained The barium titanate 67 
weight section (40 % of the weight) of 10 micrometers or less of mean diameters 
is supplied in an extruder as a high dielectric. This was extruded with the gestalt 
of a strand following kneading on melting by heating, and a screw, the strand 
was cut in the rotary system PERETA riser after that, and the heat-resistant 
compound dielectric foaming resin pellet containing a foaming agent was 
obtained. Like the example -1, from pre-expansion to shaping was performed 
and this pellet was evaluated. This result was summarized in Table -2. 
[0032] an example -4 - it carried out like the example -3 the heat-resistant 
foaming particle (2 weight sections are included as ternary polymerization object 
[ of the polystyrene resin 50 weight section, the alpha-methyl-styrene resin 30 
weight section, and the acrylonitrile resin 20 weight section ], and foaming agent) 
102 weight section in which the foaming agent is already contained, and except 
having supplied the barium titanate 40 weight section (29 % of the weight) of 10 
micrometers or less of mean diameters in the extruder as a high dielectric. 
[0033] In example of comparison -4 example -3, it carried out like the example -3 
except having not added the barium titanate as a high dielectric. 



[0034] A result is summarized in Table -2. 
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[0035] The result shown in Table -2 shows the following things. 

1) Although the example -3 was an example which scoured the high dielectric 
material 40% of the weight to the heat-resistant foaming particle which uses the 
presentation of the polystyrene resin 85 weight section and the polyphenylene 
ether resin 15 weight section as base material resin, it showed specific inductive 
capacity 2.11 by relative bulk density 0.18. Moreover, the value of a dielectric 
dissipation factor also satisfied 0.005 or less, and there were also few 85-degree 
C dimensional changes. 

2) Although the example -4 was an example which scoured the high dielectric 
material 29% of the weight to heat-resistant foaming **** which uses the ternary 
polymerization object of the polystyrene resin 50 weight section, the alpha- 
methyl-styrene resin 30 weight section, and the acrylonitrile resin 20 weight 
section as base material resin, it showed specific inductive capacity 2.00 by 
relative bulk density 0.20. Moreover, the value of a dielectric dissipation factor 
also satisfied 0.005 or less, and there were also few 85-degree C dimensional 
changes. 

3) although its value of a dielectric dissipation factor was low although the 
example -4 of a comparison was the system which did not add a high dielectric 
material to the heat-resistant foaming particle which uses the presentation of the 
polystyrene resin 85 weight section and the polyphenylene ether resin 15 weight 
section as base material resin, and there were also few dimensional changes on 



the other hand - relative bulk density ~ 0.44 - even if - specific inductive 

capacity was 1 .56 and a low value. 

[0036] 

[Effect of the Invention) The variation of specific inductive capacity can offer small 
the dielectric foam which the dielectric dissipation factor excelled [ specific 
inductive capacity /; ] in the light weight which is 0.005 or less and are; specific 
gravity 0.3 thru/or 0.02g/ml within the limits of 1 .0 thru/or 2.0 to; temperature 
change (-40 thru/or 80 degrees C) which holds the thermal resistance of 80 
degrees C or more, and has dimensional stability by this invention as stated 
above. These dielectric foam can be used for various applications besides 
dielectric materials, especially dielectric materials aiming at using it on the 
outdoors like the spherical mold dielectric lens using the principle of a roux 
NEBERUKU lens. 
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mm^i \i.±.W.z^^LtzyvyYttz\tm.'^W<r>i>a 

±m^j:wmm immm) (nmz. mmm<r> 
mmmm. ^m\m\.zm\^^<r)mtLX'i!^ 
mzpiitx^tsi><^i:mmht^th^tx'iih. 

[00161 -jK{c±iex^py^K^llli:^'J 7x-ix 

yau-r)VMmt<7iV\yy YxhmmMm^m: 
'rh\<z\m.m^(:>'jk^ff^m^. mm, 

1 ) ;K';7x-Uyx-f-;U^®flgS:Xf-Uy5^ty-7 

-\.zmmL, m'^mkm^Mx.xii^Jkx^m.'^Lxm 

2) x^vyi(mmt^^')yj.~vyai-T)VMmt 

mmtx-wm^ ixw\&l, mmm^'^i^^y v^n 

h-n'mm^^c^tih. ^wn<7im.mmmi<<zh 
fz->x\i, mm\.z\,imm.mmi,zmm^^m htm 

3) mm&^x''i^tzmm.mmtf. t.tz\m\miir) 

4) ffttiism\ x^vy7hmmb:i^')y x-)yy:L- 
y-)VMi^tifimm.^^ixtzmz. w\i:,mmz%m\^ 

[ 0 0 1 7 1 $ <c>t. ^^^RX'\i. HSM^^m^zm 

m-b7 S y ^';^$ri^-lC-^W$-li:^<-C{i^<5^v\ 

z<r)t:mmm^<r)^m.-^7hf<zmm^ ^^y^x 
^§'mzWimtiztmi^ti^i}K ztuzx-^xm 

^Mmtiimzi5\.^xm'^t^zbtimii^\ t*-^ 
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{B) mmm^x'nt:mmtmmk^. trdrntam 
ommmmm^u-y hi:mmmzi3\>^xm^\i:is 

izti^L. ^tS'^U-y fC#S:^ (±fE4 ) (DU 

■ty^-y^'x^wm^xirn'owtiiLx. ^m^m 

7 5 -v :^i}fm-izX'>t:mfmmm!^^U -y h Srfl 
(C) fftHffirtT', xi-uymmt^v y a:~uyx 

-Timmmtcommmiz^mmi^-^y^-y^'xi^m 
Ml. ^iii^mmmz. mmmznm^msaim 
mmuztm I . m^\y -y h t ixm ztizx*) 
mmmi¥^y s 7 ^xi}>)^izx->mmt%mfi^^ 

mmmmtt^mmmmz. m^m^^ yi^x 

mi<zmtX'tioZbifX'^h. 

[0018] mix. ^wzmm.mmm.'i-i'^^ 

+^tcfif^o/if^, mnm:m^m.^wr)h<ni,z^ 
m^ix. }x\^x\ mumm. ^mm±m^j:i:(Dyuy 
m^^%*\^tirzmmmmnTizm^^ti. ^<r>m. 

Yyl.^<r)^\,zm. m^^fih. Iti^lX. 

fimm.mmm.=i-^:m\.zx offsco^*>»tita 
iztx-^f-WL^i. <x^^x\ ^mizm\ fi^mn.^ 
imm(7)mmmz%mi. ^ixmf^m^^xnm 
mthztizx'o. f'imm.=f-i:ms.izmm^^ 

[0019] m^.immiz}5ii?>±iixi-uymfMiz 
a. x^uymm&i^(r>mm.-^mzmt^-r. fi!!o#« 

x'mixi^(,tih. ) ti<^^tih, xi-uym&tii 
Ut. m^<r>:^^\^y<r)mz. a-^^^f-jvx^vy. x 
^ivx'i-l'y. p-^fnax^vymcoMMx^i^ytf^ 

^ttii. tfz. ^m^i^<7>m^if<7)m&mzii. ^f- 



:.tlh\imX'^\^Xhi:<. 2aW±c7)t<7)5r(jrfflL 

x\i. Tt^^jxi-uycom. itfVa-Mi-)i'Xi-uy. 7t( 

'Jp-:J'nox^PJ/^cO--K'JM^Xf'V>'(7)fl!l. Xi- 
uytmi^x^uy mt\ia-^^)VX^\^ym) t 

hh\M. x^vyt\^=^>\^jh^m.w m 

4. imtl^^x^i^yMmtlXM. ntoxi-i^ 
y. ^*Jxi-]yy-:rif>'xy^^-^. li^^jx^uy 
-i^Ai-^^y^yf^m-^. ^Ox^l^y-r^Vd- 
hU/W^^fi-^ft, xi'i^ycr,i^yyh^m'^mj:i:m 

{f<i>*T.i>. tfz. ±ti<7)x^uymmtixii. m 
aa^^^H^ai 5 0. ooo=5:v^l5oo. 00 

Oi^t^. Jci^Wt t<<ia*¥%^i^*200. 0 
00^V^U3 0 0, oooi:^t^^'^f-M.(rix^uy 

mmmm^tihtiK mmz. xom^f-mcoxi- 

[0020]^/^, ±.mcox^]y ymmuzii. mmm. 
■^{cj: ^mm^z'^m^tifzx^uymmizmhtii'. 
xi-uyjkmmmiimmm ( mz 

J:'yXW^^tLt:Xi-\^ymmi)mm^ix?>, 

{4. 'SMmmmximmmcomi}^(=hmi\'^z 

tX$)i>. U-yX. j&Wi. m±^tLfzxi-uym 

mmmi}'^^izmA.x\^h. w^^ixtzxi-uym 

mizii. ifimz^^imm^titzxi-i'y^mw^iixx/ 
x^uy^mm^mi^^miRi. m^^ximmmzh-y 
xummmizx-oxmmi. <x^^x\ mmntix^u 
ymmmizx-yxmij^Kmia^is ^ix. 

mh-k^^lWHz^Xl. ^%im^hz.t\.zi[. 
0, '\^hf\.h)LZh(n^V'y YWm(nx^vyJhWk 

=t mm. H^'^b'-y b) s/^. 
im.=^(r)^mjJkn\zii\^x. ^mmmx^ihi! 
yyv-Y(rsmi&.wm.=t. n-mmf^^. 5 mm* 
m\^i<\mm2mxnimx.x^vywmm.w.<r> 
-'mtmmzm^tj:\^iSism\<mmmm.'^^ 

Zh(m^'<X^ yVi^t-tz. m^^titzx^vy^kW^ 

hix. i^m^\.zmhx^vymmzmmhzk. 

[002 1 ] ^z:;, x^vy%Wl^t(r>yvyY^'Ttk. 
LTo;Ky7x-^yx-x^i.mffliji{4. 

[^bi] 
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l^v^t4(7)r;pdf;WS^^w{i>'Nnyyjl^^S:^t, n 

fim!!ii\'^\\ ^(0Mm^j:mtixit. (2. 

(2. 6-vX-?-;l'7x::iWy- 1 . 4-x--r;^), 
'■K'J (2. 6-i''^'007x-Wy-l. 4-X-T 
;p) , ;KU (2--Xf-;l^-6-xf-;U7x-Vy- 1. 

4-x-f;l') , (2-;?PO-6-p<^;^7x::: 
Uy-1. 4-x-t;P) , (2-;<f-;U-6— f 

vrot/P^x-uy-i. 4-x-7';i') . .-KU 

(2, 6->''-n-rotf;l'7x-Uy-l , 4-X- 
r;P) , ;K'J ( 2 -7'n^- 6-;<f-;P7x:i^y- 
1. 4-x-f;l') . '-K'J ( 2-^'oo-6-7'at7 
x-W:^-l. 4-x-T^l^) . ;}f>J (2-:?nn-6 
-xf-yU7x-^y- 1 . 4 -x-f-^p) :5ri:W(f <i> 
ni.. S-^ignJi. 1 0~5 0 0 0T'$>il{fi:<, 50 
0 0 S-M;tl. i: , %-'Srili^^?a«s*^'#'iii{c< < . 1 

^v^■C. 2^rV^Ll0SftlS5O. J:'5iP*t<{i2^r^^ 
L5a«95-C'<$ffl$tll.. »^%?aS'Jt LTIi. e^j/. 

^^ym(r>mmmmiY;m. ttz\i. mt^'h>v. yv 

i[y^<ri)su*^y\m\'(Mmmmt.h, ^Lixt^Wt 

t£\^t\^n fz^^^f- zr^yttzi.i^y9 yifiX 0 nt 
L<m\^hix. ^x%^y^yifmhntL<m^^(>ix 

m=Fimmtixm\^t:%^m>'^x. x^i-ymm 
n'Fizmm^^tm^KT^^i^imti^^^ti^ . 
[0023] ^^m<r)mmmf^<^'¥iZ'mizmtxm 

mmfi.zmumt\i. mmi "^mL ^wh^m. 

mmmx'hh, ztK^mnu. m^mmim 
m-^zii\^xmm^ixx\^h ioi ^msmw.Lxm 

^ti. x^vymAm(r>n\iiLm^<DiLmoL<^m^ 
m<n^^cn>jM^zii\^xmm^fih, mux. mm\t 



;^7xy-;i'A, ^yi^ra^^y^aiw^'^^O'^^v 

y^twtf'bni.. ttz. -s!mM<7)mbLXii. do 

p. DOA. DBF, -V'S/jft, j-^-i^imti^mifhti 

[0024] w^Mi^iiiJ: o^i.^?af*(c^m-fe7 s 
•y ;7 xtimnmizi^-iz^m^ixx \^h:^^mmm 

Wtmmi. iieHUST'*!. rsoratOWSMS?: 
*U;iaK35-fb (-4 07^^8 or) (2WLTJti^«$ 
<o^^t**vh$< : H:^$*n . 0BS2. OWKH 
rttiist^-c , mmiE^i^o . o o 5iaT-cj> O ; itfi*^ 
0. 3Tjm.o. 0 2s/mi tmubx^xhhjm^ 
m&m^n-^^xmfctmtifz%mx'hi, U'> 
X. :^wmm^mmmm\t\y-y-%m,m. 
mm±Miv-^^K)i9 vyx<^m.^nm Ltzmm. 
wmMnvyxmrnth v—!r-wmm^m(D^tz\t 
7yTi-mm%mmhLxmx't. tmnm 
m^mth^<^\m<^^t'^'tts:mmi,zi^mx'^h. 
^ij, ^mmm'¥\,zmmi>imn»mm%sM<r>m 
ji, wmm-kmmthmmmm\.zii'^xm^th^ 
tifix'%h, BP*>. ^m^w^izw^ dnmrnrnx 

s$:sig-rs. %t:,titzsmtdmb^fm.m%^^z 

No.4, ^o:^^tT<J. lg3)K, 196 1^, 18 0K~2 
0 5H) . 
[0025] 

imm^ ^%m\:xf<^mMX'^h{zmm<,zWLm'f 
[0026] mm- 1 

±JI^<7)--K'JXf-lxy^)ii8 SfiSSSai/^U 7x-^ 
yx-r/l^Sill 5afta5. U-C¥%:Kgl 
0um]fXy<r)f-^yW^')'^J^2 5Ma5 ( 2 OfiM 
%) SrfftllliSrtlctSAL, ::n$r»iJ:l.^ill-eLT 

f*S-^WL7tHfitt<7)^Bi^^ •yM500grSr5L 
(^:t-h^'L'-7'4'tAn. $<b(C, ^ify^WkM25 
0 0 g r . tW-ttS'Jf: LT U yiJH^i!^ 1 5 g r tJ itX K 

T v/P'<.y-lf y::^.;!/* yj^-^ h a O . l 5 g r 

-v^v-yHzi9LXL. m,\^x, ;i<nm.-^mmL 



!(7) 001-250423 ( P 2 0 0 1 - 2 5 0 4 2 3 A ) 



/if^. mmm<^mm\HizikxLxmt. 3 ox 
3 0 X 5 c m<7)fiK?e^^,sr^ffc. ^c^e^iaco-gps' 5 0 

X50X1. OmmlCflJOttiL. H?ie««iiS^^ fiSffl-f 

immmmizx 0 1 2gh z-c<ojtsiie*s ^ike^ 

( t a n ^ ) ^m^itz. i<7)m^^m- 1 {^s^t/i. 

il/c, ±fefiW^ia<}:0. 10X10X2. 5cm<7)±^ 
^<DUmt:m^tiiLZtli:. mmMX^nt5BBiz8 

5'C(r>^-yyizxti. ^(om^i im!Simuz> -?• 
com. m\^^~zryx<omtiit^com. mco^^. 
axx/s^^Mimt. :^-yyizMihtii<D-^mtco^ 

m-1) 



[00271 mmm- 2 

mmm- 1 ttsv^-c, ±M^<o--K'jx^uy^igs:7 0 

afiSS&l^;^ 'J 7 X - V yx-7^;HSIi§S: 3 0 SfiSISt 

^timii, m&m- 1 iim^two/c. 
(00283 mm- 1 

1 {ctiv^T, ^m(7)^vxi-\^ymvii i o 

Jt«0'J-2 

m&m- 1 fcfcV^r, ±Sip|iO;K'J:^^Uy^Si^ 1 0 

i^-ytim-ii. mmm- 1 ti-i^cffo/i. 

iMi!«5iJ-3 

mt&m- 1 tc*5V^-C. ±)I^£}co,-K';x^^y®il5r4 0 

fi»a5Si/^4^ 'J 7 X - yx-TJi-mm^ e o ma.mz 
^timu. mmm- 1 bmrniz^-^rz, 

l00 29)mS^im-llzttibh. 
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[ 0 0 3 0 ] a- 1 tCS^$ilf^Sim*>^> WTiOCl k ifih 

1 ) mmm- io.-KU7x-u>'x-x;pfijBii sm 

sp. mm.wtix^9ymm^j^2om.M%x^fz 
m-ii. ocMti^o . 3wn'ffimti>\m'm2. ojii 

{Z. 8 5'C:>[-:fy^X'ff>-^T^\CMhO. 2-0. 3 

2 ) mmm- 2 co^^ 7 x - u >x-xyi^^ii§ 3 0 at 
as. ■mmtLx^^yw^')'^M.2om&%K'>ti. 

^T(i. it**^'o. 3Vim^mmth]mmM2. ow 

\,Z. 8 5'C^-7'>'il't'<7)^ffi^'fb$tO. i~o. 2 



%tm\^mx'hh> -u. ^ti^mmmizMt. 

3) imm-m, ^oyx-uyj^-T^imfn. mm 
mwt Lx<^^9yw^') ^j^ti^ma^fix\^t£\^7kx' 
hti)K\mii^o. ^^imtx^imnM^ii. 5\m 

•ry^X(r>-^^\m\i. 1. 7-2. 3%bi^t<. 

z <r>m.x'cr)mxii:fz^ ^^mifi^ thztm 

4 ) jt!i^-2(4, Tttoyx-uyji-Timm^mn 
^tix\.^^^\.^mf>it/i. im^mmfmm<^mi. 

mx'$)^ij<r)<7), 8 5'C^-'/y<PX'co^m^itm 
{4. 1. 6-1. 8%ti^^<. zcom.x'(r)iimxu 
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COO3 11IISfi0ll-3 

MS. mmtLX2ssmt'^ts) loim&^t. 

A6 7Jt«a5 (4 0M%) SrffaHSrtWSAL. Ztl 

X. :^h^ymimizxWiiit. ^colk^<7>xv9y 
\tia-^f y-i -f-izti^^xmrnix . 16 

zco^uyh^mmm- 1 tmmizm^i&ii'^mt 
(a- 2) 



[0032] HSfiM- 4 

ffiii§5oa«gi5. a-^f-yux^uyfiiiiisosftsaj. 

r^' 'J o::: h 'J;P^lii2 0a*a5i0H7E*a^«c, 

mtix2ms.u^'kts) io2a*s?t. s^i^t 

m ( 2 9M%) S-«>ajfflrt{:SAL?tm<4, HJfiCT 

-3t|31«t3fifo/c. 
[0033] it«^J-4 

mmm- s tt>i , ®^mt vxcd^^' yw^ 

[ 0 0 3 4 ] MmS:^- 2 tci t . 
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[ 0 0 3 5 ] ^- 2 l,z9r:^tlfzm^i)'^&T<r>Z t ifh 

a^=~vyx-^)vmm 5m.m.^<r)m.imnmm 
t ■tmmt^m.^izmmvMmi 4 0 mrnxm 0 a 
A.t:mx'hhi)K fSitao . 1 8X'immm2. 1 1 i 

titFizMmmmi 2 9mi%mrjL/^fzmx'hitiK 
natMo. 2 0'CJti^¥2. oosrs^t!^. tt:, m 

«ES<Offl(> 0.00 5aTi:mS.L. *»o8 5'CX'(0 
3) Jtl!(i0"I-4{4, ;K'J;«.-?-^y^Bi8 5fi«gB 



igJtMSrO. 4 4tL-Ctiti^«*ti. 1. 
[00361 

iwnm^) \^mz^^fzx 3 tc*%Bjc j: o . s o 

( -4 0 j^ss o-c) iznixitm^m^^imt)^'^^ 
< •.itm.mpi. oT]^2. o<7)®H!*l^=^^v^t:, m 

mEmti^O. 0 0 5tlTT'J)'3 ; itao. 37^50. 0 
2 g/m 1 cO^S.X'f&iXfzmm^i&m^i-^Zti}'^ 



(5i)int.ci.7 mm^ FI 

C0 8K 7/00 C08K 7/00 

C08L 25/04 C08L 25/04 

101/00 101/00 
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HOIQ 15/08 
//(C0 8L 25/04 
71:12) 



HOIQ 15/08 
(C08L 25/04 
71:12) 
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